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The Power of the Hour 

Airplane — Automobile — Marine Engines 

The Aviator, the Ambulance Driver, resources on the work in hand 
the Naval Ensign, are all “Doing- for the United States Government 
Their-Bit" to finish the job of we have withdrawn all our regular 
work before us all. The Duesenberg models from the market and our 
Motors Corporation is likewise entire organization' is working 
doing its utmost to assist in finish- at top speed on its portion of 
ing this same job of work. In the huge Airplane Construction 
order to better concentrate our Program. 

Are You Doing Your Bit for the Liberty Loan? 

DUESENBERG MOTORS CORPORATION. 120 Broadway, New York City 


FLYING RECORD BROKEN= 

Sturtevant Establishes New Mark For Sustained Flight 

A STURTEVANT engine, mounted in an L. W. F. Airplane 
exceeded all previous American records for sustained flight. 

This flight was made with pilot, passenger and full military load, on 
March 27th, 1918 at Ellington Field, Houston, Texas. 

Only after the last drop of fuel had been consumed, was the flight 
discontinued. 



Sustained Flight, Pilot and Passenger, 9 Hours 53 Minutes 

Previous flying time of this particular engine 71 hours. 


Cross Country Flight, Pilot and Passenger, 1357 Miles, Ran- 
toul. 111. to San Antonio, Texas — Time, 9 Hours 48 Minutes 

Previous flying time of this particular engine 47 hours. 


SlUMAHl 

B. F. STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts 
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W E [are now building more naval and 
merchant ships than we have con- 
structed in the last generation. 

We are building a vast fleet of air- 
planes, and enormous supplicsof artillery, 
motor trucks, machine guns, rifles and 
ammunition. We are feeding, clothing 
and training an army of a million men, 
and preparing for a million more. We 
have loaned billions of dollars to our 
allies. to be spent in the United States. 


From the shipyards of the Pacific 
to those of the Atlantic; on our farms 
and in our mines, mills and factories in 
every state in the Union; back of the 
firing lines in France, where men are 
training, camps are being erected and 
railroads built, billions upon billions 
are being expended for labor, for trans- 
portation, for materials and supplies 
of every description. 


The mind can hardly conceive the sums of money 
required for our war preparations. Yet these ex- 
penditures are absolutely essential. We must win 
the war quickly if possible ; we must carry it on for 
years if necessary. We must do the job with 
American thoroughness, let the cost be what it 


Remember, when you 
invest in your Liberty 
Bonds, that there is 
immediate, urgent* 
imperative need for 
every dollar you can 
possibly spare. 
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AT a time when the manufac- 
ture of airplanes and engines 
is of such international prominence 
as at present, it is important to 
note the expansion of the Wright- 
Martin Aircraft Corporation under 
the leadership of men of known 
ability. 

For the manufacture of the 
famous Hispano-Suiza engine for 
all types of airplanes, the character 
of the organization is noteworthy, 
supported as it is by the origina- 
tion of the basic aviation patents. 


Ofk ABILITY to DO 


New Brur 


rick, N. J., U. S. A. 
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COLUMN FOUR 

SETTLES IT 


“ A steel ball weighing 4 ounces was dropped on the sur- 
face of the glass from increasing heights until rupture oc- 
curred and then additional blows were delivered from this 
last height ” 


HERE FOLLOWS A TABULATION OF RESULTS 


“ COLUMN 4, therefore, represents the number* of blows deliv- 
ered to the B type glasses before splinters flew from the rear of the 
glass.” 

Extract from BUREAU OF STANDARDS, 

Report on UNSHATTERABLE GLASS, 

No. 23004, March 25, 1918. 


for 20 samples of Rcsistal is 
average height of 9.S inches. 


The Glass that HAS this Record 
is SAFE for the Aviator 

What Hasn’t Is NOT 


Avoid unnecessary risk by wearing 

UNSHATTERABLE RESIST AL GOGGLES 

Every A viator wants the SAFEST Goggle 

A complete copy of the Bureau of Stand- 

STRAUSS & BUEGELEISEN 

Manufacturers 

438 Broadway New York City 
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The Destruction 

of Civilization 


An official photograph of the club 
which is used to “finish off” 
wounded Italian soldiers. 32,000 of 
these were recently captured by 
the Italians. 


is in grim and sober reality what we are 
fighting this war to prevent. The club pic- 
tured above — from an actual official photo- 
graph — might be the weapon of a savage cave 
man of five thousand years ago. It is in fact 
the weapon with which German soldiers “finish 
off” enemy wounded who have fallen on the 
battlefield. 

You Can Have Your Share in America’s Answer 
to German Savagery 


There is only one answer to make to such 
methods — the defeat of the German armies. 
America has taken up the sword to give that 
answer. Our army is in France to help win 
this war on the battlefield — that civilization 
may be safe, that America may be safe. 


The Third Liberty Loan is your opportun- 
ity. It is the most direct blow that can be 
struck at German military supremacy. It is 
the most powerful aid that can be given our 
soldiers in France. ! means rifles and helmets 


and gas-masks — the best protection for our 
men from German brutality. It means big 
guns and shells and airplanes — and VICTORY. 

Invest today in bonds of the Third Liberty 
Loan, and save the lives of American soldiers. 


Save Civilization, Save America, Your Own Family 
and Your Own Home 


SPLITDORF ELECTRICAL COMPANY 

Newark, New Jersey 


April 15. 
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f HERK is no type of 
bearing that reduces 
friction so completely 
as a ball bearing, nor 
is there any other type 
of bearing that oper- 





The parts shown on this page are used 

in AEROPLANE CONSTRUCTION 

— All being manufactured on AUTO- 
MATIC MACHINES from our COLD 
DRAWN 3 '/*% NICKEL STEEL. 

When you desire 

3V£% NICKEL STEEL 

which will be uniform in quality 
Write or Wire 



(Tin' Srtz-JItrm (En. 

"STEEL OF QUALITY" 

2230-40 East Ninth Street, fflletirlauii 




Atwell assorted stock carried in Cleveland 
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Put your money 
in this bank 

It's the safest in the world. It pays you good 
interest. And your deposits in it help to insure a 
priceless heritage of freedom and peace for your 
children and your childrens’ children. 

To the limit of your 
resources 

Invest in the Third U. S. 

Liberty Loan 
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When Lynite Pistons first began to 
supplant cast-iron in the airplane they 
were valued principally because they 
were three times as light. But impor- 
tant as is their advantage in weight, it is 
scarcely more important than another 
property which has come to be better 
and better appreciated. 

This is the ability of Lynite to conduct 

The extremely high temperatures 
encountered in airplane-piston service 
make the remarkable thermal efficiency 
of Lynite most valuable. 


More than 
Light Weight 


Piston Head Stays Cooler 


Because the heat is carried to the 
cylinder walls much more rapidly, the 
head of a Lynite Piston is compar- 
atively cool when that of cast-iron pis- 
tons would be red hot. This reduces 
carbon and the danger of pre-ignition. 
Thus it enables the engineer to increase 
compression and effect fuel economy. 



lYH'TE pistons 


This thermal efficiency also means a 
great reduction in carbon deposit not 
only on top but also underneath the 
piston head, from which it would drop 
into the oil in the crank-case. 

With Lynite Pistons, it is possible to 
operate efficiently under conditions that 
no cast-iron piston could meet, for with 
cast-iron pistons in the cylinders the 
temperature would be excessively high. 

Many Other Lynite Advantages 


THE ALUMINUM CASTINGS COMPANY 
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Worth Fighting For? 


S HALL this little girl grow up in the sort of 
American home we know, healthy and 
happy? Shall she have the advantage of 
living and learning in a free land, -under free 
institutions? Shall such children develop into 
Liberty-loving citizens that a free America 
may be proud of? 


For over two hundred years Americans 
have fought valiantly, and died gallantly, to 
win for themselves and hand down to their 
posterity' the blessings of liberty, justice, self- 
government and equal opportunity. This 
precious heritage, bought at so great a price, 
is now threatened. 


The question which today confronts America as a nation, and 
you as an individual, is whether or not a free 
America is worth fighting for 


Are American children in this and all 
future generations to receive unimpaired the 
legacy of freedom of which we are now the 
custodians, or shall their country be turned 


over bodily to the brutal, rapacious, power- 
mad enemy which has forced us into this war? 

This question cannot be answered by word 
of mouth, but by deeds alone. 


Let your answer be your investment in 

Liberty Bonds! 


GROVER C. LOENING 
‘nth Street Long Island City, N. Y. 
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We manufacture the following parts for airplanes 

All Standard Types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 
and Clevis Pins 



THE 

DAYTON METAL PRODUCTS CO. 

DAYTON, OHIO, U. S. A. 




T HRIFT requires the exercise of restraint 
and self-denial — qualities without which 
you cannot achieve the success in life which it 
is your ambition to achieve, and for the lack of 
which you are likely to suffer in later years. 

The money you acquire by thrift you are 
asked to loan — not give — to your country. 

It will come back to you when you may need 
it far more than you do now, and you will be 
paid interest for its use. 

This war is a frightful thing, but it may prove of ines- 
timable benefit to you, if it teaches you the good habit 
of thrift. Start the habit by investing in 


Liberty Bonds 


in War as in Peace 


The leading Aeroplane builders of 
America use Fedders Radiators as stand- 
ard factory equipment, just as — 


A great majority of the leading Amer- 
ican passengers cars and motor trucks 
are regularly equipped with Fedders 
Radiators year after year. 


Let Fedders help sol 


We are especially prepared to make 
prompt shipments on any desired Quan- 
tity of JN4D and JN4H radiators. 


FEDDERS MFG. CO., INC., 
Buffalo, New York 


RADIATORS 
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Be practical. Look squarely at the 
facts. We will either invest our 
money with Uncle Sam now, at 
good interest rates, to help him win 
this war, or we will give it up later 
to pay Germany's war cost — and 
as much more as Germany chooses 
to collect. Invest in 

Liberty 

Bonds 

Today 


Will You Invest 
Your Money With 
Uncle Sam Now? 


Or Let Germany 
Take It Away 
From You Later? 


■ advertisement is published by 

The Fafnir Bearing Co. 
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He says We are bluffing ! 
Xets show him a big Card — 
and every body in on the Pot. 

ante notvi/i&ie 


Queen ins. co. 

OF AMERICA, 84 William Street, New York City 


Fire, Automobile, Sprinkler Leakage, 
Windstorm, Explosion, Use and Occupancy 


INSURANCE ON 

AIRPLANES- 

SEAPLANES 

T HIS is a floating policy, covering the plane while in flight, or upon 
the earth, or in any building, or in or upon any inland body of 
water, or in or over the coastal waters in the United States, exclud- 
ing Alaska, Porto Rico and Hawaiian Islands, against the risk of fire; also 
covering the plane while being shipped in any conveyance by land or 
water, within the limits of the policy, against the burning, sinking, derail- 
ment or collision of the conveyance. 


STATEMENT JANUARY 1, 1918 


Total Assets $13,422,862.51 

Liabilities 9,190,793.64 

Net Surplus 4,232,068.87 

Capital 2,000,000,00 

Net Surplus to Policyholders .... 6,232,068.87 


New York Department 84 William Street, New York Marine Department - - . 84 William Street, New York 

Western Department, Chicago, Illinois 

apartment, Atlanta, Georgia Pacific Coast Department, San Francisco 


Southern De 
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Barcalo 

Manufacturing 

Co. 


Buffalo 
N. Y. 


Invest in U. S. 


Liberty 

Bonds 


COMPLETE 

Engineering and Construction 

SERVICE 


This Corporation offers an exceptionally 
complete and comprehensive service in the 
designing, engineering and construction of 
manufacturing and industrial plants. 

Our Organization is composed of experts 
of broad experience in industrial development 
work throughout the entire world. Our Con- 
struction Department is at present engaged on 
the construction of the Langley field and other 
aviation fields for the United States Govern- 
ment, and we are in position to offer clients a 
prompt and efficient service in the execution 
of any type of work involved in the engineer- 
ing and construction of aviation fields or air- 
plane factories. 

We are also prepared to make expert inves- 
tigations and reports on going factories, with 
recommendations concerning possible im- 
provements or extensions to increase operat- 
ing efficiency. 

We solicit inquiries on engineering or con- 
struction problems. 


THE J. G. WHITE ENGINEERING CORPORATION 

43 Exchange Place, New York 


LONDON 


CHICAGO 
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HIRD LINE 
or DEFENSI 

into it and Did 


In this line every true American can 
and will help to win the war. Invest in “ 


Liberty Bonds 


CTiacment ii publUhnl by 

WYMAN-GORDON COMPANY 
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NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard, EUashing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 


OAKLAND 


ESTABLISHED 1885 


CALIFORNIA 


IATION 


April IS, 19 U 


366 


CRANKSHAFT 

QUALITY 

Stands out as the one 
requirement today of 
the builder of 

AIRCRAFT and 
HIGH DUTY 
ENGINES 

Experience only can 
produce a product to 
equal these demands. 

Wyman-Gordon 
Company for many 
years, in their Re- 
search, as well as 
their Manufacturing 
Departments, have 
been developing 
along the lines that 
make them today 
able, without experi- 
ment, to supply 
crankshafts of 

UNQUESTIONED 
RELIABILITY 

Every stage in the 
production of a Wy- 
man-Gordon crank- 
shaft is subjected to 
rigid inspection and 
tests guaranteeing a 
high metallurgical 
quality. 

Careful attention to 
all orders; deliveries 
without delay. 

WYMAN-GORDON COMPANY 

WORCESTER, MASS. 





BALL BEARINGS 


The highest speeds in an airplane — 
many times the speed in any other 
part — are carried by the magneto and 
lighting generator. At high airplane 
speed, the speed of these accessories 
may reach tremendous figures. Is fur- 
ther argument needed to demonstrate 
the vital necessity of speedability in 
ignition and lighting apparatus? 

For years past, in America 
and abroad, in the magnetos 
and lighting generators in- 
variably identified with cars, 
trucks and airplanes of nota- 
ble dependability "NORmfl"Rnll 
Bearings have been the stand- 
ard bearings. Their pre- 
eminence in this field is the 
result of an unbroken record 
of satisfactory performance. 

Be SURE — See that your Electrical 
Accessories are " HQRfflfl " Equipped 

THE HORrtlfl COmPHNy OF fllMRIW 

1799 BROADWAV NEW yORK 


Ball, Roller. Thrus' and Combination Bearings. 
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tioned pieces of wood (or in some eases metal) and locking 
turn buttons are fixed in sneh a way that a piece of wood 
placed round the outside or inside will assume the required 
curve. If these boards were built up on some sort of box 
frame, or series of small boxes, and the ordinate length stops 
fixed to sliding pieces, these boards could be turned out in 
quantities and merely adjusted to the various ribs. This would 
save considerable time in setting up the board, and when a 
particular rib was finished the board would not be scrap, but 
could be readjusted to fresh parts. 

In the case of board jigs for holding pieces together when 
glued, the curve must be cut from a board so as to give contact 
along the whole outside member. Clamping cams, or turn 
buttons, for board jigs, should be standardized and turned out 
in quantities so that they can be supplied from stock. These 
cams should be designed so that they will give a grip that is 
not too sudden. One of the best designs is that of an eccentric 

The wings, tail planes, etc., should be fitted together in a 
jig, so designed, that both sides can be worked on and in such 
a way that it is impossible to assemble a portion in the wrong 
manner. For glueing operations a number of similar jigs are 
often required, so that sufficient time may be allowed for the 
glue to set without holding up the workpeople. Glued portions 
should be clamped together until set. On large assembly jigs 
the design of suitable clamping devices affords exercise for 
much ingenuity. 

A matter that is often overlooked in airplane erection is the 
necessity for cramping together, under considerable pressure, 
all members which have been cut across the grain in the process 
of manufacture. The reason for this is. that however well set 
the saw may be, it always leaves a soft, fibrous mass at the end 
of a piece of wood when cross-cutting it. Heavy pressure will 
bed the ends of sawn members together. In the case of air- 
planes, which are assembled without proper cramping arrange- 
ments, it is found that all the tie wires become slack after one 
or two landings. This is undoubtedly due to the giving of the 
imbedded ends of the various members. 

Jigs should be so designed, as a rule, that no operation on 
them will require more than, say, two hours's work at a time. 
Such an arrangement greatly facilitates the passage of work 
through the shops. 

A fixture is in use in several works in which the wings are 
placed with the correct incidence and dihedral angles. The 
wires arc then strained so that the leading edge assumes such 
a position relative to a fixed point on the jig that the wing 
takes up its correct form. The wings are then sent for cover- 
ing and doping, and it is found that they very seldom require 
any adjustment when fitting to fuselage. This, of course, 
means that wings can be made in quantities and stored, to be 
withdrawn as required, whether as spares or for fitting to new 
machines. Some sueh jigs should be used in the final erection 
of wings on a machine to ensure that they take up their correct 

K osition. To speed up the work, a tautness meter may well 
e used for rapidly testing the straining of the wires. 

In one type of fixture, the rear portion of the body is fixed 
on a sliding table, to have the rudder post fitted dead square 
and central. There arc also guides, so that the four front ends 
of the longerons may be cut off square relatively to the rudder 
post and to the correct length. The rear portion is then a 
complete unit, ready to be fixed to the rest of the machine 
without any further fitting. This is a most desirable fixture 
and should be used whenever applicable. In the case of large 
machines, the sliding tables should be on the floor level so as 
to make the job easily accessible. 

The whole machine (not necessarily always including the 
wings and undercarriage) should be finally erected in a spe- 
cially constructed fixture. This usually consists of a large 
surface plate or a concrete foundation, with brackets fixed so 
that the various units must come into their correct relative 
positions. Less reliable forms consist of timber structures. 

There seems to be no doubt but that for even the building 
of a small number of airplanes considerable use should be 
made of both part and component jigs. If the number is in 
the neighborhood of 50 or so. the utilization of quite a number 
of unit jigs will be advisable, while for anything over 250 


machines, jigging can be carried to a considerable extent via, 
great advantage, including more or less elaborate erection fii. 
tures. In fact, the only risk in thorough jigging may be sad 
to be in the case of erection fixtures, owing to chnnges in ^ 
plane design. However, even these appliances can be design*) 
upon an adjustable basis. 

Reference has been made earlier in this paper to the n#d 
of organized design along modem scientific lines. Such metfc. 
ods lienefit the worker in enabling him to earn higher wap* 
with less strain, while at the same time it is advantageous t„ 
the employer. In this consideration a third great party bio 
been overlooked— the whole nation — the consumers, who’ par- 
chase the product of the first two, and who ultimately pay both 
the wages of the workpeople and the profit of the employer*. 

A brief scrutiny of industrial history indicates that dually the 
whole nation gets the greater portion of the benefit cornu, r 
from industrial improvement. To this end, therefore, any 
progress in the development and application that may be mode 
in this connection must be to the ultimate benefit of the people 
ns a whole — even if it appear to In' but a side line in industrial 
work. At the present moment economy in man power is of nil 
importance, therefore anything which can aeeclerate the output 
of such important war Uniterm! as airplanes should be given 
very careful consideration, even if it involves sueh a disturbing 
effort as the direct ion of thought along unaccustomed lines. 

Sueh then is the case for the more extended application of 
the use of jigs and fixtures in the manufacture of airplanes. I 

Screw Thread Standardization 

A bill providing for a commission composed of five mem- 
bers to be known ns the Commission for the Standardization 
of Screw Threads has been introduced in Congress by Iloprr- 
sentative Titson. The ctininnau, under the provisions of the 
bill, will be the director of the Rnreau of Standards. One mem- 
ber will be a commissioned officer of the Army: one a com- 
missioned officer of the Navy, chosen by the secretaries, ami 
two will be appointed by the Secretary of Commerce, one of 
whom shall be chosen from nominations made by the American 
Society of Mechanical Engineers, and one from nominations 
made by the Society of Automotive Engineers. 

The standards recommended, when accepted and approved, 
will be used in the several manufacturing plants under the con- 
trol of the War and Navy Departments, and. so far ns prac- 
ticable. in all specifications for screw threads in all luanufse. 
tured articles. 

The necessity for such legislation in connection with war 
work has been apparent for some time, and the bill provides 
a way of bringing about uniformity in the standards for 
screw threads, especially in the matter of tolerances. 



French A. R. ^Dorand) Reconnaissance Biplane 


The Model C.V Albatros Biplane — Continued 


The Tail Plane Attachment 

Reference has already* been made to the peculiar attachment 
of the tail plane to the body, which is shown in perspective in 
Fig. 15. The bulkheads of the body are extended outwards to 
form cantilever beams which support the tail plane. There are 
three of these cantilever beams, while further support is pro- 



iletail 1, Fig. 16, are employed for attaching the fabric cover- 
ing. These blocks span over the steel strip bearings, and are 
secured to the tubular leading edge of the elevator by screws 
as shown in section B-B. A hole in the opposite wall of the 
tube serves for the insertion of the screwdriver. 

Under the horizontal stern post of the body are two short 
* - 1 " stumps, 







ply sides and 
lightness. These 
p r oportioued 

that they fit over 
the cantilever 
beams, which do 
not. it will he 
seen, run right 
out to the edge 
of the tail plane, 
bnt are finished 
off just outside 
the second tail 
plane rib. No 
external bracing 
of the tail plane 
is provided, the 
depth of it and 


Ftu. 13. Details and Dimensions c 

strength. 

To provide against the tail plane sliding off its cantilever 
supports, it is secured at the leading and trailing edge. The 
former attachment is indicated in the bottom right-hand corner 
of Fig. 15. A sheet steel shoe fits over the corner of the leading 
edge and inner rib, and through this shoe a long bolt passes, 
which runs across the body to a similar shoe on the other side. 
In Fig. 16 is shown the rear attachment of the tail plane. A 
sheet steel box surrounds the comer of the body. Welded 
to this box is a short tube which fits into a circular recess in 
the end of the trailing edge of the tail plane. As the elevator 
tube runs right across and is fitted with collars bearing ngainst 
the sides of the clips that form the bearing for the elevator 
tube, the trailing edge of the tail plane is prevented from slip- 
ping outwards. 

The manner employed of forming bearings for the elevator 
is indicated in the diagrams of Fig. 16. A steel strip is bent 
over the tube, and its two free ends are bent over and fit into 
slots in the trailing edge of the tail plane. Each clip 
secured to the tail plane by a vertical bolt. The trailin 
of the tail plane is spindled out to a semi-circular sect 
shown, and a curved metal distance-piece is screwed * 
trailing edge or spar, so as to 
form the second half of the 
bearing of which the bent 
steel strip forms the other 
half. To remove the elevator, 
the bolts securing the clips 
are undone : the clips are then 
bent outwards until their free 
ends clear the slots, when 
the elevator can be removed 
bodily. 

As the elevator is built of 
steel tubing throughout, wood 

blocks of the shape shown in Fto. 14. Three-Qc 
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closed , 
lower ends. The 
object of these 


the airplane be- 
hind a lorry, it 

these stumps 
serve to support 
the stem of the 

floor of a lorry, 
while the ma- 
chine is trailed 
behind on its 
own wheels. 

As regards the 

tails of the tail 
of the 


said, as they are 
•he Tail Plane fairly evi- 

dent from the 
Fig. 13. It will suffice to point out a rather 
- of the leading edge of the tail plane. 



In plan the tail plane is, roughly, semi-circular, and its leading 
edge, therefore, has to be shaped to this curvature. As an 
ordinary strip of solid spruce spindled out to a semi-circular 
section would scarcely be strong enough for this work, a dif- 
ferent method has been employed. It appears that originally 
the leading edge of the tail is made up of four laminations 
of ash, having, of course, their grains running in slightly dif- 
ferent directions. The rectangular section spar thus formed 
is then spindled out to a semi-circular section, as shown in the 
diagram, leaving the impression that the leading edge is made 

- — * c thin strips of wood glued together. The resulting 

B appeara to be " 

being quite light. 

The cockpits of the Albatros are arranged in the fashion 
now universally adopted, fro two-seaters by Allies as well as 

rear cockpit. The pilot's seat is mounted, in the Albatros, 
on the main gasoline tank, which has two annexes on top, one 
on each side of the sent. This arrangement is clearly* indicated 
ill Fig. 17, in which the small 
elips preventing the seat from 
sliding about on the tank will 
be noticed. The filler cap is 
mounted on a tubular projec- 
tion extending through the 
body covering, thus enabling 
the tank to be refilled from 
the outside. A smaller aux- 
iliary tank is mounted above 
and to the rear of the main 
tank, in the gunner's cockpit, 
as a matter of fact. Both 
tanks are connected up to a 


the Albatros C.V 
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An Early Helicopter 


vertical 


Sir Charles A. Parsons, whose name is prominently con- 
nected with the steam turbine, is also one of the pioneers of 
aeronautics. As far back as twenty-five years ago Mr. Parsons 
made a series of experiments with a small steam helicopter 
which raised itself about 12 ft. from the ground. 

A description of this interesting forerunner of 
lift muchine is given by Mr. Parsons in Jerw»«.»« ...c 

In tke^ summer of 1893 1 made some experiments on the ef- 
fect of steam-jacketing small steam-engine cylinders by plac- 
ing the whole of the cylinder and valve-chest inside the boiler. 
The increase of economy was so marked that X was led to try 
whether a small toy engine could be made to sustain its own 
weight in the air by the lifting power of an airscrew on the 
crankshaft. 

The boiler is of seamless steel, 2 Vi in. diameter, 14 in. long, 
and .01 in. to .015 in. in thickness; the steam cylinder, single 
acting, 1V4 in. diameter by 2 in. stroke, and about .03 in. thick- 
ness of tool steel; the piston is of thin cup form, also of tool 
steel ; the admission valve is cylindrical, A in. diameter, cutting 
off at % stroke. The whole of the valve and cylinder are with- 
in the boiler. Some parts of the engine were soft 
and some bard soldered ; the screw is or cane 


eral yards. The revolutions of the engine 
min. and the i.h.p. Vi hp. 

The same engine was then mounted on a framework of cane, 
covered with silk, forming two wings of lift span, and a tail, 
the total area being about 22 sq. ft. The total weight was 
now 3 Vi lb., and when launched gently from the hand in an 
inclined horizontal direction it took a circular course, rising 
to a maximum height of about 20 ft. When the steam was 
exhausted it came down, having traversed a distance of about 
100 yd. 

Considering the primitive construction of the apparatus. 


the result clearly showed that Mights of considerable distance, 
possibly some miles, were quite possible with small, economical 
steam engines mounted on airplanes. The boiler was also 
found to be able to steam the eugine continuously by using 
methylated spirits instead of water in the boiler, and burning 
the exhaust as fuel; but when in Might the force of the wind 
extinguished the flame. It was clearly seen by the experiment 
that for practical, commercial success of this class of steam 
apparatus an air condenser is essential, as the weight of water 
used in a few minutes' run equals the total weight of engine 
and boiler. Without a condenser the length of flight must 
necessarily be limited to a very few miles, and it would seem 
that the chief problem that workers in this field have to solve 
is to obtain an efficient and light dry-air condenser. 

In view of the presently reviving interest in the helicopter, 
the opinion of Mr. Parsons on this type of aircraft is of par- 
ticular value. This early investigator of the problem says : 

“ The helicopter, which is a machine that will lift itself in 
the air without horizontal motion, has been the dream of many 
inventors, and many have thought that by suitably shaped pro- 
pellers success might be attained : but to those who have closely 
observed the flight of birds on leaving the ground, it has been 
apparent that unless an initial horizontal velocity' is first at- 
tained by running on the ground or by webbed feet against 
the water, as in the case of a duck or swan -. once again a plunge 
from an elev.ated position that, without such initial help, the 
bird has to exert a very abnormal effort to rise at all. 

•• From experiments I made aboul 1890. I came to the conclu- 
sion that when in steady, horizontal flight, the power required 
to maintain the motion did not exceed one-tenth of that neces- 
sary to rise vertically from the ground. 

“If the lifting screw is made very large in proportion to the 
weight of the apparatus, the slip and the power required for 
a given weight is diminished, but the apparatus becomes un- 
wieldy, and is readily distorted or upset by wind. 

“ On the whole. I do not think that the helicopter type of 
machine is at all promising as a competitor of the gliding ma- 
chine, which is always coming on to fresh air, which supports 
it with a minimum of slip and consumption of power." 
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Corps would he unwilling In pass an invoice l'or the parts on 
the ground that they had become obsolete. 

The experience of one of the manufacturers in reproducing 
the triple engined 78-ft. spread Caproni biplane is illuminat- 
ing in showing what can be accomplished by the actual applica- 
tion to a private contract between the Italian Caproni Company 
and the American manufacturer, of the practice outlined above. 
The original machine arrived at the plant on January 25th. 
Before sixty days had elapsed this manufacturer had trans- 
lated and reproduced the drawings and specifications from the 
metric system and Italian language to the English langnage 
and measurements, had prepared his schedule and commenced 
the fabrication of parts. Within approximately four months 
from Janury 25th it is expected that the completed and fully 
equipped plane will be in the air. and during the interval all 
production drawings will liave been completed. This is not 
cited as an extraordinary achievement, but it stands nut nota- 
bly when compared with what has been accomplished in the 
past nine montlis in adapting other foreign machines to 
American production under the system now in effect. In this 
case the manufacturer was permitted to substitute materials 
of equivalent strength, weight, etc., where those called for in 
the specifications could not be obtained or could not be secured 
promptly. And the reproduction of the big Caproni has in- 
volved an infinitely greater tusk than that of building the 
8 mailer and less complicated DH-4 machines. 

It has been demonstrated that it is entirely feasible to repro- 
duce a DH-4 machine in one plant within forty days by prac- 
tically copying the model without the advantage of complete 
drawings and specifieations. In this instance, although many 
of the drawings had not been officially released, the details 
were checked from the original machine, the drawings were 
checked, and the manufacturer has laid out his own produc- 
tion drawings. This machine is now ready for quantity pro- 
duction, despite which fact the plant today has no in formation 
as to the installation of the lighting equipment, and without 
this information the machine cannot be put into production. 

The question of responsibility between the Government and 
the manufacturers should be definitely and finally decided. 
There should be undivided responsibility on the part of the 
executive who is made responsible for the production of air- 
planes. In the same way there should be unqualified respon- 
sibility on the purt of the manufacturer for the machines which 
he may contract to produce. With definite orders to proceed, 
lnrgc contractors should be permitted to develop their own 
sources of wood and metal parts to be turned out by sub-con- 
tractors responsible to themselves and not to the Government. 
The Government’s cooperation in facilitating sources of raw 
materials and in giving priority to shipments is obviously 
essential. But undivided responsibility should rest with the 
manufacturers for the completion of their contracts. 

Under existing conditions many parts are ordered directly 
by the Government from outside, and frequently- far distant, 
sources over which the contractor has no control and with 
which there is no point of contact. The result is that these 
parts come to the main contractor before they are wanted, 
or long delays in their receipt may result, with resultant seri- 
ous delay in the completion of machines for which the con- 
tractor is in turn directly responsible to the Government under 
his bond. 

The aircraft manufacturers are instruments of the Govern- 


ment in the performance of a great task. Through Govern- 
ment accountants, production officers and inspectors in the 
plant they- are practically Government ou-ned and operated. 
The effect of hampering minor restrictions and regulations a 
to place them in the position of having to continuallv demon- 
strate their integrity and good faith. This artificial attitude 
of suspicion should be removed. It does not obtain between 
individual officers and plant officials and employees, and the 
complicated system whieh creates this feeling should tic aban- 

Until a manufacturer is proven unworthy, lie should he given 
equal credit with other Americans for patriotism and an ob- 
sorbing desire to help win the war. 

The opinions of Government aeronautical engineers, produc- 
tion and efficiency engineers should be subordinated to the 
main idea of securing production. Technicalities must not he 
permitted to interfere with turning out machines. 

There is absolutely no disposition on the part of rhe manu- 
facturers to criticize individual officers of the Signal Corps, 
It is the system that the manufacturers are against. These 
officers are appreciated for what they are— splendid oflicen 
and gentlemen, who have been laboring night and day 
for many months on an unprecedented task — the four- 
fold burden of building up an enormous executive force, 
the construction of I ving fields, training of a commis- 
sioned and enlisted personnel which numbered on January 1, 
1918 (according to published testimony- before the Military- 
Affairs Committee of the Senate) 3900 officers and 82.120 men, 
as against 65 officers and 1120 enlisted men on April 1. 1917, 
coupled with the responsibility for an unparalleled aircraft 
program. This responsibility has been both thrust upon them, 
has been assumed and hus grown from the very exigencies of 
an unprecedented situation, at the bottom of whieh is the 
fundamental difficulty-, uupreparedness, for which they* are is 
no way responsible. The only w-onder is that the sum total 
of accomplishment so far outweighs admitted uiistakes and 
failures on the part of both manufacturers and the 'invent- 

if the Service is now relieved of responsibility tor aircraft 

hard and thankless preliminary- wo'rk under a system which 
has always tended to confuse and nullify- the most prodigal 
effort. Although the “ peak of production " which it was pre- 
dicted by the Secretary of War some time ago would be reached 
by now is still in the distance, the “ peak of production difi- 
rallies ” undoubtedly has been reached and passed. From now 
on a progressive improvement is confidently to lie expected. 
Milt the most effective results will he obtained by placing the 

where it belonged in the beginning — in the hands of an all- 
powerful civilian executive whose quick and final decision! 
must be bused upon the latest military and civilian aircraft 
engineering knowledge and military- information, and upon a 
determination to secure the best in the long run. hut in the 
meantime to get into production with every- proven type of 
plane required by our student and fighting aviators. This 
executive will needs he given broad powers to circumvent tech- 
nicalities, routine ami red tape. To the air services of tte 
Army and the Navy- will remain the inspiring duty for which 
they were trained, that of building up the personnel and man- 
ning the machines that are destined to win the war. 


Senate Committee Recommends Single Aircraft Head 


On April 10, the Committee on Military Affairs of the Sen- 
ate submitted to that body a report of its investigations into 
the aircraft situation. The majority report recommended that 
a civilian head with broad powers be appointed to direct the 
production of aircraft, and that this work he divorced from the 
Signal Corps. A minority- report defending the work of the 
Signal Corps was also rendered. Both reports are printed 
herewith in full. 

THE MAJORITY REPORT 

The Committee on Military Affairs, being engaged under 
authority of the Senate in an investigation of tlie War Depart- 
ment. and having taken much testimony, herewith submits the 
following report in the matter of aircraft production, together 
with certain recommendations: 


The Signal Corps has established and is now conducting®! 
aviation training schools in the United States. Four aa®* 
tional schools are in process of construction am! are expeewe 
to he finished in June next. 

The aggregate capacity of the schools now in operation a 
something over 3,000 cadets. One thousand nine hundred ana 
twenty-six have thus far been graduated from this pnmniy 
t raining course and commissioned as reserve military aviators 
Very few of these have received their advanced training ut tan 
country. 

In addition to the above, the Signal Corps, acting upon tae 
invitation of tlie several Entente Governments, dispatched son* 
1.200 cadets to England. France, and Italy last year. ' v * 10 | *’®? 
to receive primary and advanced training in aviation scliooB 


of those countries. The experience of a great many- of these 
men has been most unfortunate in that at some of the schools 
s very serious delay has occurred in providing them with the 
training planes, which it was expected would he manufactured 
in foreign factories in sufficient number. As a result, several 
hundred of the American eadels have been practically idle ami 
bare made no progress. About -150 of them are reported as 
baring completed the primary training, after long delay. The 
Signal Corps is giving serious consideration to the advisability 
of bringing the remainder back to the United States to be 
trained. With the exception of this severe disappointment, 
the primary training of our aviators, according to the testi- 
mony of the aviation officials, appears to be progressing favor- 
ably. The health record of the schools is excellent and the 
fatalities arising front aviation accidents, while always dis- 
tressing, appear to he less frequent than in the schools of our 
allies, a r.rding of the testimony of the Chief Signal Officer. 


sand five hundred Liberty motors have been ordered, 122 have 
been completed for the Army, and 142 for the Navy. Four 
have been shipped overseas. Some of those already delivered 
are being altered to overcome the defects ascertained during 
the last few weeks. It is understood, however, that these 
alterations will consume but a very short time. 

The production of Liberty motors to date is, of course, 
gravely disappointing. The testimony shows that experts of 
the highest reputation and experience have, since last July, 
repeatedly warned the officials of our Government that the 
perfecting of a newly designed motor must inevitably involve 
many months of painstaking experiment accompanied by 
many setbacks and disappointments. In spite of tlie unanimous 
testimony- of motor experts along this fine, the Government 
officials having the manufacture of the Liberty motor in charge 
liave made the mistake of leading the public and the allied 
nations to the belief that many- thousands of these motors 



For some time after the inception of the work tlie output of 
primary training planes in this country for use in our schools 
gave gronnd for grave concern. In recent weeks, however, 
the output has been greatly increased and there seems to l>e no 
donbt of the Signal Corps having an amply sufficient number 
iu the future. On April 1. 1918. 3.458 primary training planes 
had been completed. The planes are of two standard types 
developed tor the purpose am! are equipped with Curtiss ami 
Hall-S.-ott motors, respectively. The advanced training planes 
are being turned out in accordance with the schedule and esti- 
mates laid down at the inception of their manufacture. In 
advanced training planes four types are being made, the total 
□amber tip to date manufactured being 342. In these planes 
three types ,,f engines will be used, of which 965 have been 
completed. These include the Gnome, Le Rhone, and Hispano- 
Stiiza. nil >,r foreign design but American manufacture. The 
Liberty- motor is not suitable for use in these planes. 


The Liberty Motor 

is apparent from tlie evidence that tlie 12-cylinder Liberty 
r is just emerging from tlie development or experimental 
stage, since tlie original design and the setting up of the first 
acted motor in July, 1917. a large number of changes liave 
found necessary, many of them causing delay in reaching 
quantity production. Within the Inst two months changes of 
considerable importance have been made whieh, it is hoped, 
"ill make the motor serviceable for combat planes of the de- 
lusive type. and for bombing and observation planes. It is 
□t designed for and can not be used in the swift, single-seater 
fighting machine. A few of the motors are being down in 
appropriate machines. These reports, ns recited to the cora- 
■nittce. indicate that with the latest, changes the motor will be 
aanslactorv for the character of work expected of it and that 
ds lair to hold its own with foreign motors of similar 
' vc fi?*‘L an d purpose. For the campaign of 1919, the 
Utterly motor must undoubtedly be further improved in order 
to keep np with the evolution constantly going on along the 
pom. The motor as now manufactured is of tlie direct-driven 
Rt’ * w fi‘ c fi has limits of usefulness in heavy- machines, 
bteps are being taken in the designing of a geared drive, in 
rf 1 ™ the usefulness of the motor may be farther e - 
tended and further improvements attained. Twenty-two tliou- 


would be completed in the sprittg of 1918. Information of this 
sort, not borne out by the facts, lias been injurious, and its 
constant dissemination the committee regards as misleading 
and detrimental to our cause. 

Combat Planes 

The production of combat planes in the United States for 
use in actual warfare lias tints far been a substantial failure 
and constitutes a most serious disappointment in our war 
preparations. We bad no design of our own -. neither did we 
adopt any- one of the European designs until months after we 
entered the war. Much time was consumed in discussion as to 
types. Innumerable cluinges itt designs and specifieations of 
the tv-pes finally decided upon have cost further delay. In 
all, five types have, at one time or another, been adopted. Two 
of them have been abandoned after the expenditure of much 
time and money-. The three remaining types still left upon 
our program are now in the course of manufacture. Of these, 
the largest and most powerful is tlie Handley-Page heavy 
bombing machine, designed to carry as many as six men, eight 
tnaeliine gnus, and a heavy- load of bombs, aud to he driven by 
two Liberty motors. The history of the negotiations for the 
adoption and manufacture of this plane afford a remarkable 
illustration of procrastination and indecision, too long to recite. 
Suffice it to say that the designs and specifications of this 
plane whieh has been used witli marked success by the British 
and place,! in production by* that Government, were offered to 
our officials ns early- as May. 1917. The testimony before your 
committee shows that the Signal Corps finally- decided upon 
the manufacture of a number of sets of parts of this machine 
about January 1. 1918. Eventually the finished and tested 
parts will be shipped to England, where they- are to be finally- 
assembled in factories now being prepared for this work. Of- 
ficials of the Aviation Section of the Signal Corps testify that 
they do not expect the completion of tlie first set of parts in 
this country before the month of June. 1918. 

Another type of combat plane, know as the De Haviland, is 
included in our program. This machine habitually carries 
two melt, four machine guns, a moderate load of bombs, and 
other apparatus and is to be driven by- one Liberty- motor. 
Fifteen have been completed : 1 lias been shipped to France; 
the remaining 14 have been very recently- completed in this 
country. Some of these have been tested, propelled by a 
Liberty engine, and appear to have given satisfaction. The 
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Sturtevant Airplane Co. of Jamaica Plain, Bostc.., ... 
ported, on reliable authority, to be considerably ahead of its 
schedule for wings, tail assembly and other parts. 

The company is now erecting a new two-story building 
which will add 30,000 odd sq. ft. to its space. New offices 
are also being occupied to take care of a large office organiza- 
tion. The force of the company has been expanded over six 
times in number since Noy. 1, 1917. Bv July 1 it is expected 
that it again will have doubled. 

The Sturtevant Co. is probably the onlv airplane company* 
which is operating under canvas. Having outgrown its present 
factory, the company erected a large circus tent, under which 
various saws and othor machine tools are running full blast. 
The ground is covered with sawdust, and every* child in the 
• : : . — •*- j -■ " -, 0 elephants 
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Official Test of Resistal Goggles 

. . • - — — —— over the relative merits of glass used in non 

s, due to fmlures, delays shattcrable goggles has been ended by the official report jm 
abjc to record that the issued by Director S. W. Stratton of the Bureau of Standards. 

Department of Commerce, after tests made at the request of 
the National Advisory Committee for Aeronautics. 

Two types of protected glass were tested— type A, one side 
of which is covered with a layer of celluloid, and type B in 
which is welded a layer of celluloid between two layers of 
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No Licenses for Civilian Flying 
The Joint Army and Navy Board on Aeronautic Cogniza 


nade a ruling last week 
Bsued for civilian living. 
Tku V..... -.1 — 




licenses whatsoever 


s appointed under the proclamation made by 
the President on March 4, requiring licenses to be obtained by 
any person who contemplates flying ill a balloon, airplane, sea- 
plane, or other aircraft after thirty days from the dale of the 
proclamation, except aircraft operated by the Army or Navy. 

.On account of some of its first members having been de- 
tailed at different points because of the exigencies of war, it 
o reorganize the Joint Army and Navy 


The object is to prevent splinters of the glass ivhen broken 
from entering the eyes. Type B is the glass used in Resistal 
goggles, the superiority of which is attested by Director Strat- 
ton s report. 

. One test was made by Bring bullets into the glasses from a 
distance of tweuty-flve yards. Type A glasses received a 
ragged hole and were badly shattered, although the celluloid 
film continued to hold most of the pieces of glass together 
Bullets passing through type B glasses made a clean cut hole 
and produced cracks in each of the discs separated by the 
celluloid, the cracks being confined to a circular area of about 
two inches. All the glass except a small area around the 
bullet hole was firmly held by the celluloid. Ordinary plate 
glass when struck by a bullet flew into pieces. 

The report concludes with the following strong endorsement 
of the type of glass used in Resistal glasses (type B) : 

** The relatively increased non-shatterability of laminated 
glass and its comparatively good transparency and rigidity 
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mbersbip of the reorganized board is composed of 
...... , ,f the Army and Navy, respectively, 

**i. George O. Sqtiier, Chief Signal 

and Lieut.-Col. C. E. Brigham, of 

the Signal Corps, representing the U. S. Army, and Capts. 
N. E. Irwin, J. R. Y. Blakeley and F. H. Clark, representing 
the T. S. Navy. General Squier is chairman. 

Dayton-M - right Growing 

One of the greatest difficulties with which airplane manu- 
facturers have had to contend was securing an adequate snp- 
~ qunlitied skilled labor. The furniture, cabinet and metal 
industries have been heavily drawn on for this pnr- 
> file highly specialized work 


Changes in the Liberty Engine 
In the New York World of April 4, Frederick Upham 
Adams tells of investigations that he has made on the cause 
of delay in the production of the Liberty engine. He charges 

stream of changes in design that have been ordered. He says: 
** Only an official investigation can determine the actual num- 
ber of constructional changes that have been ordered. There is 
overwhelming evidence that these chauges are far in excess 
of 500: I examined proof that seems to indicate that these 
changes number more than 1000. and a competent authority 
informed me that the total exceeds 2000.” 

While the number sounds large, 
it is usually estimated that it take. 
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he best part of a year. 
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people on the payroll. Plant No. 2, located at Miamis- 
has more than 400, and Plant No. 3, located at Third 
Coleman Streets, has 300. The Experimental Station, at 
l Field, has a few more than 100. In round numbers, 
are 3000 people employed at the different plan 
ier is being increased very rapidly. Recently. 

600 people were added to the foroe. When c 
capacity it is expected to have 7000 employes. 

Liberty Loan Advertising 

it* Liberty Loan advei 


New Model Aero Club 

established in Washington, D. C., on or abou 
Chapter 2 of the parent organization, which is 
Ion, L. L, N. Y., and of which Thomas Stai 
and Edwin A. Jenkins, corresponding secret: 
The Washington Chapter has 
street, N. W„ and the officers : 
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Ferdinand iTco? 
Son, Walk. 


ral Co. of 

Mfg. Co.. The Fafnir Bearing Co.. * ~ 

The Fox Machine Co., Wm. Harlnnc 

Co., Lanzins Aircraft Co., Grover C. Loening, Sperry 
Gyroscope Co., Splitdorf Electrical Co., Standard Aircraft 
Corp.. Strauss & Buegeleisen. Thomas-Morse Aircraft 
Wriglit-Martin Aircraft Corp., Wyman-Gordon Co. 

^ Air Service Needs Watchmakers 
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Eastern Department of the Navy 
given men accepted for service. 
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WHEN THE GE0RI0VS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF THE WAR CAN BE T01D. IT WILL BE F0VND THAT CVRTISS 
AEROPLANES AND CVKIISSMEN HAVE "DONE THEIR BIT!' 
CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFAL0.V.S.A. 
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Why Buy Liberty Bonds? 

\\J H Y do you save to build a home? 1 1 is usually cheaper to pay rent. 

** Why do you plan to give your children a good education? Will 
you get any money-dividends from that? 

Why do you pay fire insurance premiums and life insurance 
premiums? You personally will get little if anything from that. 

Why do you call the doctor quickly if the children are ailing? 
You don’t stop to think whether you can afford it. Do you? 

None of these expenditures are what we call good investments. 
They don’t pay in money, yet all pay the finest of dividends. 

Liberty Bonds represent the home, the school, the children; 
they represent all the great deeds of our fathers and grandfathers; 
they represent Bunker Hill and Yorktown and Gettysburg; they 
represent the blessed freedom under which we all live and they 
also represent the ORDER that makes freedom blessed. 

The}' represent the boys “ over there they represent devas- 
tated Belgium and homeless Serbia and murdered Armenia. 

They are the defense that shall keep from our shores the mon- 
ster criminals who outraged the women of Belgium and Northern 
France and made the men slaves; 

They represent the strength that shall restore Belgium and re- 
build France and avenge Serbia; 

They are the voice of those who are too young or too old or too 
weak to fight ; they are the sword of the women and the cannon of 
the children: they are the voice of a free people calling to cruelly 
wronged, freedom-loving men and bringing them succor. 

Buy them? Of course you will buy them. You’ll borrow to buy them. 
You don’t need to be urged. You would be ashamed to go home 
to your children if you did not buy them. 

The rate of interest is important but not of first importance. 
They would pay. they would appeal to you, if they bore no interest 
Add to the rate of interest the dividends 
they pay in self-interest, in safety, in public 
order, in liberty and law and you have a 
larger return than you receive from any 
other thing you own. 

They tvill never become “ scraps of paper." 
They are the best secured investment in the 

LIBERTY LOAN COMMITTEE 

Second Federal Reserve District 

120 BROADWAY. NEW YORK CITY 


whatever. 

You Stand 
Behind Them 

You Should 
Buy Them 
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Gillette 


Safety 

Razor 


Have You Seen 
the New Gillettes 
Specially Designed for 
the Fighting Man? 
rpHESE models were de- 
signed by members of the 

- n miration who 

ith the 



Why the Gillette 

Is Especially the Soldier’s Razor 


X HERE isn’t a harder shaving job on 
earth than the service demanded of the 
Gillette by the fighting man. 

Under the very worst possible condi- 
tions of climate — with cold or hard 
water — on sun-burned or wind-chapped 
faces — the Gillette is called upon for its 
solid-comfort, velvet-smooth shave. And 
delivers it. 


There are more Gillettes used than all 
other kinds of razors added together — 
the compact, complete razor with no 
strops or hones to clutter up the kit. 

Hundreds of thousands of officers and 
men have adopted the Gillette — with 
its blades always sharp, always ready. 
No Stropping, No Honing. 


GILLETTE SAFETY RAZOR COMPANY 

BOSTON, MASS., U. S. A. 
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Thomas-Mopst Aipcjjaft Corporation 


L _J 


WALDEN-HINNERS COMPANY 

BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 

EDGEWATER, N. J. 


how little would the sacrifice be compared to theirs. 

We are not asked to give. We are asked only to lend. To 
lend at good interest secured by the best collateral on earth 


If You 
Gave Every 
Dollar 
You Own 


U. S. Liberty Bonds 
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“Lend Me Your Money 

that I may equip my Army 
and Navy to insure for you 
and your children the bles- 
sings of Liberty.” 


“Give Me Your 
Money or Your 
Life” 


Invest now to the limit of your ability in 

U. S. Liberty Bonds 


April 15, 1918 
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in the: air 

Calls for 

Speed — Strength — £ase of Control 

In addition to these vital requisites the new 
Continental Pusher offers wide range of 
vision for Observer, Camera Man orGunner. 


The Continental Aircraft Corporation 

Factory and Aviation Field New YorK Office 

AMITYVILLE, L. I. 120 LIBERTY STREET 

MANUFACTURERS OF 

Airplanes, Experimental Airplanes and Parts 



kalIri 


WATERPROOF VARNISH 
KHAKI PAINT 

GLOSS BLACK ENAMEL 


Used on wings, hulls and pontoons by the largest 
airplane manufacturers and boat builders be- 
cause they are most durable, elastic, waterproof 
and economical. On the U. S. Govt, approved list 


Brooklyn Varnish Mfg. Co. 




UNITED STATES AERO PROPELLERS 

Designed by e 

construction. , 

them. Production carried < 
factory in America. 

Contracts now in production for the following : — 

United States Government — War Department 
United States Government — Navy Department 
Canadian Aeroplanes Limited. 

UNITED STATES AERO PROPELLER COMPANY 

GENERAL OFFICES 

BECHER AND GREENBUSH STREETS 
MILWAUKEE WISCONSIN 






J?CKERM/IN 

LANDING 

CEAR 


SIMPLICITY 

/TRENCTH 

SERVICE 


PrHE ACKERMAN WHEEL COMPANY 

5 / I2 Rockefeller Building. CLEVELAND. OHIO. U.S.A- 


LUMA is the Birdman’s 
pilot by night, 
h illuminates the figures 
and hands of his buoy- 
ancy meter and other 
instruments so that they 
stand out as clearly and 
distinctly as by day. 
h addition to high lu- 
minosity Lam a has great 
permanency and is re- 
sistant to the action of 
moisture and atmospheric 
influences. 



Oar service is designed 
for the convenience and 
the greater economy of 
manufacturers of indi- 
cating instruments. 

We apply Luma to dials 
of every description. 
Gar work insures the 
greatest attractiveness 
and maximum results. 
Write for details. 


We Use the Celebrated 

■ tLMm 

(RADIUM LUMINOUS COMPOUND) 

RADIUM DIAL CO. 

Forbes and Meyran Aves., PITTSBURGH, PA. New York Office, 1612 A star Trust Bldg. 



WASHERS - GASKETS-PACKING 

. . SSI] 



GROOVES 


CUTTING- PUNCHING STRIPPING 



P. Pryibil Machine Company 

MANUFACTURERS OF 

FINE WOOD WORKING MACHINES 

WE HAVE SERVED 
Curtiss Engineering Corporation 
L. W. F. Engineering Company 
Wright-Martin Aircraft Corporation 
Standard Aircraft Corporation 
Continental Aircraft Company 

Why not you? 

Factory, 512-524 West 41st Street, New York City 
Established 1862 




a counterbalanced aviation 
crankshaft .... 


Patented duty 10th, . 


one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . 
reduces vibration and eliminates bearing pressure 


shipped 61,553 Counterbalanced Crankshafts 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 


AIR PLANE DRY KILNS 

We are prepared to design, equip, install and operate according to Aircraft 
Engineering Division Specification No. 30 , 500 -A. 

I. Grand Rapids Vapor Process Kilns (as perfected thru the erection of 

2,000 kilns in high class woodworking plants). 

II. Tiemann Humidity Regulated Kilns (as designed and developed by the 

Forest Products Laboratory at Madison, Wisconsin). 

III. Tiemann-Grand Rapids Combination Kilns (combining the scientific 

points of the Tiemann kiln with the practical experience of the 
Grand Rapids Veneer Works, subject to operation by either 
method) . 

IV e have designed or equipped kilns for : — 

THOMAS-MOKSB AIRCRAFT CORPORATION 
DAYTON WRIGHT AIRPLANE COMPANY' 


GRAND RAPIDS VENEER WORKS 

Grand Rapids, Michigan Seattle, Washington 
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Win This War 

The victory, like everything worth while in life, 
will require sacrifice, self denial, ungrudging effort. 

In defense of Liberty, Justice and Civiliza- 
tion, we must use every weapon at our com- 
mand. And not the least of these is money. 
Never in the history of the world has there been 
a truer cause. Invest in 


AIRPLANE ENGINE TESTING EQUIPMENTS 


The Sprague Electric Works not only manufactures the test- 
ing dynamometers used by the leading airplane engine builders 
and by the United States Army and Navy, but offers their Engi- 
neering and Service Staff to direct the layout of test rooms and 
supervise the operation and conduct of tests. 

The results can be demonstrated. The greatest daily produc- 
tion of airplane engines yet achieved has been accomplished in a 
plant fitted with the Sprague Electric Dynamometer System for 
Routine test. This plant, too, enjoys ideal indoor working con- 
ditions for the test force in all weathers and reclaims a large part 
of the otherwise wasted test-fuel energy. 

Sprague Electric Dynamometers are available up to 800 H.P. 
for Engine and Propeller Testing. 

Write for particulars 


SPRAGUE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 
Offices: 527-531 West 34th Street 


New York City 


NOW READY 

Bound Volume 3 

OF 

Aviation and Aeronautical 
Engineering 

Price $5 


THE GARDNER-MOFFAT COMPANY Inc. 

120 West 32d Street New York 
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mm 


LIBERTY 

BONDS 


and Help Win a 
Lasting Peace 


Factors of Safety 

Hiwe Count in Aeroplane Construction 


NON-INFLAMMABLE 

Cellulose Acetate Base 

GelBStron Ciotn varnisues 

provide another SAFETY FACTOR 

NON-INFLAMMABLE 

CelesiroD Sheets ^Filins 

Transparent - — Waterproof 

MANUFACTURED BY 

Chemical Products Company 

93 Broad Street Boston, U. S. A. 

MWoWr. ./ Cellulen Acetate f,r nearly IS yean 


What Country Produces 
the Best Aircraft ? 

'THERE is some dispute now but 
A eventually America must dominate 
the field. American brains, manufactur- 
ing facilities and natural resources make 
this possible. 

Our individual duty is to make rubber 
parts for aircraft and maintain our pres- 
ent position in this particular field so that 
in the future, nearly every rubber part on 
American aircraft will continue to be a 
product of Dural laboratories and fac- 

Dural 

must continue to mean “ everything that 
can be done with rubber in aircraft con- 
struction.” 

DURAL RUBBER CORPORATAO U 

Remington New Jersey 


“Usco” 
Number 72 

THE STANDARD 

Kite Balloon Fabric 
of America 


A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 

THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 

Strong 
Gas-T ight 

Neutral, Invisible Color 
Withstands All Weather 
Conditions 
and Ages Well 



MADE BY THE 

WORLD’S LARGEST RUBBER COMPANY 

United States Rubber Company 

NEW YORK 


Supremacy in the Air 
“.“h. Key to Victory! 

Train yourself for service by means of our 

GROUND COURSE 


It gives to the student the knowledge 

PLANt&ECHAmcl»r^; 



Special Airplane Engine Course 


m 

Tuition s 35 

£»' tssa 


Why Does 
An Airplane Fly? 

Sounds easy, doesn’t it? 

Because the propeller 
pushes or pulls it forward? 

That’s quite obvious. 

But what do you know 
about surface area, wing 
curves, angle of incidence, 
lift and drag, air resistance, 
weights, balance, camber, 
horsepower, revolutions per 
minute? 


1 practical in- 
e of AVIATION 


GINEERING I 


Ind fo" eign°S?n« 0f * 

Aviation and 
Aeronautical Engineering 

The Gardner- Moffat 
Company, Inc 

120 West 3 2d Street, New York, N. Y. 
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Aeronautical Trade Directory 


Aviation and Aeronautical Engineering will furnish 
information and addresses of companies listed below. 
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Aluminum Company of America 

PITTSBURGH, PA, 

MANUFACTURERS OF 

Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 
GENERAL SALES OFFICE. 

2400 Oliver Building, Pittsburgh, Pa. 

BRANCH OFFICES: 

Boston 131 State Street 

Chicago 1S00 Westminster Building 

Cleveland 950 Leader-News Building 

Detroit 1512 Ford Building 

Kansas City 308 R. A. Long Building 

New York 120 Broadway 

Philadelphia 1216-1218 Widener Building 

Rochester 1112 Granite Building 

San Francisco 731 Rialto Building 

Washington. 509 Metropolitan Bank Bldg. 
CANADA 

Northern Aluminum Co., Ltd Toronto 

LATIN AMERICA 

Aluminum Co. of So. Am. . Pittsburgh, Pa. 
ENGLAND 

Northern Aluminium Co., Ltd London 

Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a si 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


FAHRIG METAL CO.,34 Commerce St,N.Y. 


II “ I _ 

.*V 



0 BANTA $ 
Military Books 

for Members of the Aviation Corps 

Manual of Military Aviation, Muller. . .$2.50 

THE book on aviation. Approved by the War 
Depart ment. 

Manual of Military Training, Moss 2.25 

140,000 copies now in nse in the Army. 

Officers’ Manual, Moss 2.50 

Machine Guns, Hatcher, Wilhelm and 
Maloney 2.50 

Full details of ALL makes of Machine Guns. 
Profusely Illustrated. Used at Springfield 
Arsenal M. G. School. 

Army Paperwork, Moss 2.00 

Complete guide on ALL paper work of all 
branches of the Service. 

GEO. BANTA PUBLISHING CO. 
MENASHA, WIS. 




BAKER CASTOR OIL CO 

120 BROADWAY * - - NEW YORK. 


( Continued from page 407) 

DRIFT INDICATOR 


DOPE AND VARNISH 

•can Emallllte Co. 
BROOKLYN VARNISH MFC 
CHEMICAL PRODUCTS CO 
<v “"-er. The C. B.. Co. 

WiT CHEMICAL WORK! 


GASKETS 

PPh MS 

GLUE 


Wherever felt is required in automotive 
construction - we can Supply it 

gtneem, designers, purchasing agents mid executiv 


Specially Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 
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THE No. 613 DEFIANCE AEROPLANE 
PROPELLER TURNING LATHE 

TAKES THE PLACE OF EIGHT 
TO TEN SKILLED WORKMEN 


THE DEFIANCE MACHINE WORKS 

DEFIANCE. OHIO, V. S. A. 


Special Aeroplane Strut 
Lathe 


Built heavy 
and rigid to 
eliminate 
vibration 


Cuts smoother 



Maltuon No. 216 Heavy Type Copying Lathe 

Landing Giw 8truta. *** 

It Is designed especially to meet the exacting needs of strut 
work, and Is a great Improvement over the ordinary Copying 
Lathe, both as to quality and quantity of output. 

Write us today. Get posted on the possibilities of tbla new 

C. Mattison Machine Works 

863 Fifth Street Beloit, Wisconsin, U.SA.. 


“DALTON SIX” 

In the Manufacture 
of Aeroplanes or the 
many small parti 
comprising a Unit 

“Dalton Six” 

is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instrumenti 
for aeroplanes now 

DALTON SIXES” Walled 

Why Not Investigate 7 
BULLETIN B602C GIVES DETAILS 
Dalton Manufacturing Corp. 

Successors to Dalton Mach. Co-, Inc. 
1911 Park Avenue New York, U. S. A 



(36) 



No. ZB PLAIN MILLER 

Single Pulley Dri 

6 Z cht^JS*to'^.eh .pindE^Sed TsbU sVa'l?’" ™ 
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5iro. 8 *T fe, i. o i o, ?o?K-c. 
HANGARS 


HOISTS 

UFE PRESERVERS 


MODEL AIRPLANES 


MOTORCYCLES 


OILS AND LUBRICANTS 


2 MACHINE WORKS 


fSIIBIT,. P„ MACHINE 

MAGNETOS 


IN MFG. CO. 

n ‘ilDORF ELECTRICAL C 

MANIFOLDS 

JiX A CTO * 

METai. CO 


PISTONS 
PISTON RINGS 
PONTOONS 

PALMER-8IMP80N CO. 

PROPELLERS 


r WOODWORKING C 



FOR 70 
YEARS 


TOOLS 
HARDWARE 
AND SUPPLIES 

Always hobbying Quality! 

Always seeking out the latest, the best, 
the most up-to-date, the most depend- 
able. 

Always striving to give our patrons 
their full measure of real value for 
every dollar paid us. 

We invite correspondence with those responsible 
for the buying of these lines, especially purchasing 
agents of large corporations who have had some 
difficulty heretofore in connecting with a source of 
supply that was large enough to give their require- 
ments the attention such requirements generally 


(Plea 


ition Aviation) 


HAMMACHER, SCHLEMMER & COMPANY 

New York Since 1848 
Fourth Avenue and Thirteenth Street 


J 
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ROME 

AERONAUTICAL 

RADIATORS 


Developed from years of experience in 



STRONG 

EFFICIENT 

DURABLE 


Rome -Turney Radiator Con 
Rome, N. Y., U. S. A. 


“Flexo” Aero 
RADIATORS 



m? 
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wire: wheels 

FOR COMBAT AND ALL OTHER TYPES 
OF 

AIRPLANES 

CONTRACTORS TO 
LEADING AIRPLANE COMPANIES 
£3 

Our Engineering Department 
will gladly cooperate with you 
in your experimental work 

SPRANGER WIRE WHEEL 
CORPORATION 

DETROIT, U. S. A. 

NEW YORK REPRESENTATIVE 
THOS. C. CHEASLEY 

137 We« 47th Street Phone Bryant 8570 



IN ACTUAL DAILY 

PERFORMANCE 


In every branch of military service — Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 

$ndimi Motocycle 

With Pouierplus Motor 



ERIE SPECIALTY COMPANY 

MANUFACTURERS 

OF 

Aircraft Metal Parts 


in conformity with the standards 
adopted by the International 
Standardization Committee. 


ERIE STANDAR D 

Guarantees Perfect Workmanship 

ERIE SPECIALTY COMPANY 

Office*: 8 West 40 th Street, New York 


WEST WOODWORKING 
COMPANY 




Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 


Highest Quality 

Quantity Production 

Prompt Shipments 
Address: 

WEST WOODWORKING COMPANY 

308-324 N. Ada Street Chicago 

Cable address “SWESCO" 

Cabinet maker, with duct rWjy^yeers success/ul 


Automobile and Aircraft 
Dials Made Bright at Night 
with MARVELITE 

ZMaT-velite is a composition made with Rad- 
iants and renders ' visible in the dark anything 
to which it is applied. It is permanent for all 
practical purposes. It meets the exacting re- 
tirements of the Government and is used on 


any of theii ^ 


AIRPLANE. 
RIMS and WHEELS 


Rims furnished punched for 
spokes and valve, ready to be built 
into wheels. 

Wheels supplied less tires, — 
complete with all parts. Made to 
our own design or from manufac- 
turer’s Blue Prints. 

Manufactured by the oldest and 
best known steel rim and wire 
wheel makers in America. 

Careful experienced workmen 
and best grade of materials. 

Quotations gladly submitted. 

The MOTT WHEEL WORKS 

Jackson, Mich. 


Sr 


Dashboard 

Altimeters 


Recording 

Barographs 

Pocket and Watch 
Aneroid Barometers 


nd Deliveries on Request 


A. HAUSTETTER 

308 Madison Avenue, New York City 



Aviation Photographic Equipment 

The Brock Automatic Camera, Type IV 
The Brock Automatic Camera, Type V 
Enlarging Machines, Scale Map Printing 
Machines, Special Map Drawing 
Instruments 

Field Dark-Room (Collapsible) 

The only Cameras ihol permit good 
speeds of over 100 miles per hoar. 

ARTHUR BROCK, JR. 

Office — 51 1 Bullitt Building, 131 So. 
Fourth Street 

Factory — 533 No. Eleventh Street 
Philadelphia, Pa. 

Scientific Instruments, Tools, Dies, Jigs and 
Fixtures 



SEAMLESS STEEL TUBING 


Large Stock on 
Hand 




Prompt Mill 

Deliveries 


COLD DRAWN SHAFTING AND SCREW STEEL 
JULIUS BLUM & COMPANY SlTsiTwest 24th Street, New York, N. > 


ORDNANCE ENGINEERING CORPORATION 

120 R “ ! °'3 ,CE LONDON OFFICE 

1*0 Broadway, Equitable Building .9 Queen Anno Chambers. Westminster. S. W. 

Government Contractors ; : Consulting Engineers 

Manufacturers of Illuminating Shells, Trench Howitzers. Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 

AIRCRAFT 



Is There a 
Thrift Card 
in YOUR 
Pocket? 


Turn Your Gratitude Into War Savings Stamps 

* 0°. you y cxchan|{e them by paying fro^Vs'to'S" MnU,"accori“ 
mg to the month In 1918 in which you make the exchange for a 
War Savings Stamp for which the Government will oav v«m S5 00 
in January. 1923. This is equivalent to 4% interest compounded 


MANUFACTURERS OF 

SCREW MACHINE PARTS 
and METAL STAMPINGS 

of all descriptions for 

AIRPLANES 

Now producing part* for U. S. Govt. 

THE SAXON MANUFACTURING CO. 

TOLEDO, OHIO 


’WS.SLI 


OOVWIMitKT Washington, D. C. 

iis space contributed to the Winning of the War 
B WHITMAN & BARNES MANUFACTURING CO., AKRON, 
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REMEMBER Every fully subscribed LIBERTY LOAN 
is a battle won against Prussianism. 

Falling down on a Liberty Loan drive would be a big 
aid and comfort to the enemy, and that is TREASON. 

BUY LIBERTY BONDS 

AND STAND BACK OF THE BOYS IN FRANCE 


Jr'OXBORO 


THE FOXBORO CO., INC., FOXBORO, MASS., U. S. . 



___ 




gbo 

Ai.pl.., s™, h* i> H 

mTuSt weight 

Efficiency and 
Durability 


the aviglas 

ta ftSSMk%£l. , ina 0 * 

flte Aviation Goggle ordered by the Government for th 
use of the Flying Officer*. Pilots and Observer* 
of the United States Army. 

THE MOST IMPORTANT THING FOR THE 
AVIATOR IS TO BE ABLE TO SEE 
CLEARLY AND DISTINCTLY 

F. A. HARDY & CO. 

P.O. Beat 804 “ CHICAGO. ILL 





CAPITAL JIGS 

l STAMPINGS 


GRINDER i 


DIES 


W faulty material. AH machine parts must be 
of the highest quality. We offer our facilities to you 


Lansing Stamping & Tool Co. 

Lansing, Michigan 


LE YGR AND & CO. 

120 Broadway, New York 

MILL AGENTS 

Aluminum Sheets 

Screw Stock, Rod and Wire 



PROPELLERS 
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METAL 

HOSE 



VENEERED PANELS 

■ FOR ' " 

AIRPLANE and HYDROPLANE 
CONSTRUCTION 

WATER PROOF 


ViU Stand Boilin 


C0. f 



PASCO 

Wire Wheels For 
AIRPLANES 

ORDERS NOW BEING TAKEN FOR 
PROMPT DELIVERIES 
WRITE FOR PRICES 

National Wire Wheel Works, Inc. 

Geneva, New York 


HULLS FOR FLYING BO/ 


PONTOONS FOR SEAPLANES 

-Pa/mer-Simpson Corporation 
Saranac Lake, M Y 


AIRCRAFT WIRE 
AIRCRAFT STRAND 
AIRCRAFT CORD 
THIMBLES AND 
FERRULES 



The “Perfect Starter” 


M T oSe°L 





Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 

THE RUSSELL MANUFACTURING CO. 

349 Broadway, New York City 
Factorial: MIDDLETOWN CONNECTICUT 



AIRPLANES « 


a^ S ™ A u N s D 

d MOTORS 
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are correctly designed with the highest | 
quality materials and workmanship. 

Write for catalog of 6 and 12 cylinder model 

WISCONSIN MOTOR MFG. CO. 


DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

Doehler die- casting Co. 

w,™, BROOKLYN." N. Y. „„ 

TOLEDO. OHIO. NEWARK. N J. 

SUZmSThSbMSSXLm 


Airplane Linen 

STANDARD MAKE 


FOR IMMEDIATE DELIVERY 

Samples and specifications 
sent on application 

Robert McBratney & Co. 

121-123 Franklin St., New York 

and at BELFAST. IRELAND 


Aeroplane Cylinder Forgings 

We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 

We have furnished cylinder forgings to practically 
all the engine builders in the United States. 

Also Propeller Hobs, Flanges and Shafts, etc 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 
Quick turmiem our .pucialtr 

TIOGA STEEL & IRON COMPANY 

Sind & Grays Avenue Philadelphia, Pa, U. S. A. 


Stamping, Welding, Machining 

Flexible metallic tubing 

Airplane work a specialty 

The A. Dewes Company 

199 Lafayette Street New York City 


ENGINEER-EXECUTIVE, now holding Important govern- 
ment position, would like lo hear from lirst-elnss aerial engine 
manufacturer. Designing, production, inspection. Available 
about August first. Confidential correspondence Invited. Ad- 


FOR SALE — New Military 
Motor. Box 44. 


7A Hall-Scolt 


FOR 

radium 


. Standard altimc 


FOR SALE AVIATION MOTORS — “ Six.” 
"Twelve'^cyllnders. one two-seater hydro complct 
boat, also large quantity spare beams, longerons 
fittings, etc. Address O. C. Llnthwalte, Keyport, 


••Eight," 
e twin engt 
Kl. One BrW 
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Acier&l Company of America 422 

Ackerman Wheel Co 398 

Advance Felt Specialty and Cutting Co 400 

Ajax Auto & Aero Sheet Metal Co 412 

Aluminum Castings Co 353 

Aluminum Co. of America 408 

American Propeller & Manufacturing Co. 419 

Automotive Engineering Co .. 419 

It 

Baker Castor Oil Co 409 

Banta. Gw.. Publishing Co. . ... 408 

Barealo Mfg. Co 

Bste-Pierce Co.. The. 

Blum, Julius, & Co 

Booth Felt Co 

Boston Auto Gage Co 

Brock, Arthur. Jr 

Brooklyn Varnish Mfg. Co 

3urgcss Co.. The .... 340 

C 

Chemical Products Co 405 

Cold Light Manufacturing Co 415 

Continental Aircraft Cot-p 397 

Curtiss Aeroplane & Motor Corp 368-391-419 

D 

Dalton Manufacturing Corp. . .410 

Dayton Metal Products Co ...... 355 

Dayton- Wright Airplane Co. . 424 

Defiance Machine Works . 410 

Dewes. The. A, Co 419 

Doehler Die Casting Co. . . ... 419 

Doyle, W A 418 

Dneoenbcrg Motors Corp 342 

Dural Rubber Corp 405 

E 

Eagle Aviation School 406 

Ericsson Manufacturing Co 416 

Erie Specialty Co 414 

F 

Fafnir Bearing Co 358 

Fahrig Metal Co 408 

Fedder’s Manufacturing Co 357 

Ferdinand, L. W, & Co 356-418 

Flexo Manufact tiring Co 412 

Foxboro. The, Co 417 

Fox Machine Co • 402-410 

„ G 

« & 0 Manufacturing Co 417 

Gillette Safety Razor Co 393 

Grand Rapids Veneer Works 401 


Lanzius Aircraft Co 396-397 

Levett, Walker M., Co 404 

Leygrand & Co 418 

Livingston Radiator Co 359 

Loening, Grover C 354 

M 

Martin, Glenn Ii, Co 338 

Mattison, 0., Machine Works 410 

McBratney, Robert, & Co 419 

Motor-Compressor Co 419 

Mott Wheel Works 415 

N 

National Wire Wheel Works 419 

New Jersey Veneer Co 418 

Norma Company of America 366 


Ordnance 


1 Mot. 


H 

& Co. 


ing Co. 


Co.: 


. .. 416 
. .. 419 


Palmer-Simpso 

Park Drop Forge Co «JU 

Penn. Flexible Metallic Tubing Co 418 

Pryibil, P., Machine Co 401 

Q 

Queen Insurance Company of America 361 


Kadnim Dial Co 

Radium Luminous Material Corp. 

Rocbling's. John A.. Sons Co 

Roroc-Turney Radiator (To 

Russell Manufacturing Co 

S 

S. K. F. Ball Bearing Co 

Saxon Manufacturing Co. 

Ko-Lumiuum Manufacturing Co. . 

Sperry Gyroscope (To. 

Splitdorf Electrical Co 

Sprague Electric Works 

Sprangcr Wire Wheel Corp. . 

Standard Aero Corp 

Standard Tumbuckle (To 

Stimpson. Edwin B., Co 

Strauss & Buegeleisen 

Sturtevant, B. F., Co 


. 399 


. 343 


_ — \ Schl 

Uardy, F. A., & Co 417 

Harland. Win., Son 360 

Hartaell Walnut Propeller Co 419 

Rendee Manufacturing Co 414 

Haustetter, A . . . 415 

Hess-Bright. Manufacturing Co 423 

L 

Y W. F. Engineering Co 341 

““'ting Stamping & Tool Co 418 


Thomas-Morse Aircraft Corp 394-395 

Tioga Steel & Iron Co 419 

U 

United States Aero Propeller Co 399 

United States Rubber Co 405 

Union Gas Engine Co 365 

W 

W alden-Hinners Co 395 

West Woodworking Co 414 

White, J. G., The, Engineering Corp. 363 

Whitman & Barnes Manufacturing Co 416 

Wisconsin Motor Manufacturing Co 419 

Witteman-Lewis Aircraft Co 397 

Wood, J. W, Elastic Web Co 413 

Wright-Martin Aircraft Corporation 344-345 

Wyman-Gordon Co 364-366 

Z 

Zenith Carburetor Co 418 
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How Much of Your Pay Do You Think 
You Can Keep if Germany Wins ThisWar? 


If, to help America win this war, you buy 

Liberty Bonds 


o the very limit of your ability you 
helping America. Y< 
investment. You a 


merely 

are not merely making a good 
not merely helping to bring 
doing all these things, and in 
addition you 
buying the best pro- 
tection for your own 
individual prosper- 
ity — yes, the only 
real protection you 


ACIERAL COMPANY of AMERICA 
26 Cortlandt Street, New York 



Learning the lesson the bearings teach — 


is an important phase of our air pilots' schooling. 
For ordinarily a difference in bearing quality might 
be mooted. Carry the best to an extreme point — 
stake the integrity of an assemblage of metal parts 
against the life of a man or the success of a battle 
then this question of bearing quality becomes 
more important. In battles among the clouds the 
stakes are all that— and more. So the use of 
Hess-Bright Ball Bearings in such service is a 


fitting testimonial of their dependability and rugged 
strength. In addition to all the usual qualities of 
average ball bearings, this Hess-Bright product 
has exceptional wearing power — due to a choice 
of materials and method in making dictated by 
years of experience. They have no equal in 
power to withstand excess strain and stress with 
unfailing dependability. It is this that has made 
them standard. 


THE HESS-BRIGHT MANUFACTURING COMPANY 


^P&rforrriartcc* takes c Pr4?fc*rcmco ovor^Prico 



DAYTON -WRIGHT 
AIRPLANES 


DAYTON-WRIGHT AIRPLANE CO. 

Dayton, Ohio. 


